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PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Li Re Application of: 

Fushfld et al. 

Serial No. 09/384,141 

Filed: August 27, 1999 

For VISUALLY ERROR-FREE COLOR 
IMAGE REPRESENTATION 

Arty. Diet No. 003797.81834 
PTrsPON ^F AND AMENDMENT 



Group Art Unit: 2623 
Examiner: C. LaRose 



The Honorable Assistant Commissioner for Patents 
Washington, D-C. 20231 



Sir. 



Responsive to the Official Action dated April 4, 2002, please amend the above-identified 
application as follows: 
IN THE SPECIFICATION: 

Please replace the paragraph beginning on page 3, line 22 with the following: 
-The present invention provides an apparatus, method and computer-readable medium 
for converting digital signals for a color image into high quality error-free expanded color space 
color images. A normalized RGB color space is defined for color values from 0 to 1. An 
expanded RGB or an expanded RGBA or expanded sRGB or an expanded sRGBA color space is 
defined herein to include color values below 0 and/or greater than 1. By extending the color 
space, the present invention eliminates the need for users to "clamp" color information into the 
predetermined range than are needed to wily describe the color. For example, where color data 
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information is limited to an-8 bit range of 0 to 255, and a color value of 300 is obtained, data 
may be "clamped" into the range of 0 to 255, causing color data loss and distortion- 
Please replace the paragraph beginning on page 4, line 8 with the following: 
-In one embodiment, the method includes obtaining color values; mapping the color 
values to one of: an expanded RGB or an expanded RGBA or an expanded sRGB or an 
expanded sRGBA space; and labeling an image determined by mapped color values as an 
expanded RGB/RGBA or expanded sRGB/sRGBA color space image. The expanded RGB or 
the expanded RGBA or sRGB or SRGBA space may include at least the visible range of color 
values. Also, the expanded RGB or the expanded RGBA or sRGB or SRGBA space may be 
described as a color space defined by a chromaticity diagram that extends into negative 
component values and beyond 1.0 when normalized to 1 .0 in RGB or sRGB, respectively. With 
respect to terminology, as used herein, "RGB/RGBA" is defined to be interchangeable with the 
terms "RGB or ARGB" or "RGB or RGB(A)". That is, there is no distinction between the 
recited terms, and no specific ordering of elements is indicated by the terminology. Further, as 
used herein, "RGB/RGBA" is to be interpreted as RGB or RGBA; expanded RGB/RGBA" is to 
be interpreted as expanded RGB or expanded RGBA; and "expanded SRGB/SRGBA" is to be 
interpreted as expanded SRGB or expanded SRGBA. In the alternative, any of the above terms 
may be expressed and interpreted as "one of x or y". For example, "expanded RGB/RGBA" 
maybe equivalently expressed as "one of an expanded RGB and an expanded RGBA." 
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Pleasereplacefceparag^^ 

-3. I.nage convolution operations. For example, a blur filter matrix Mis given by: 

1/16 1/8 1/16 
1/8 1/4 1/8 
1/16 1/8 1/16 

The blur equation is for each color component. Assuming a RGB color component of a pixel at 
location (i, j) is C(io), the resulting RGB color component of the pixel after the blur operation is 

given by: 

(1/16)C(M J-1) + (l/8)C(i-l, j) + (l/16)C(i-l, j+D + 
(l/8)C(i, j-1) + (l/4)C(ij) + (l/8)C(i, j+1) + 
(l/16)C(i+l, j-1) + (l/8)C(i+l, j) + (l/l6)C(i+l, j+1)- 
mTHF.ri.AlMS: 

Please amend the following claims: 

1 (Amended) A method for providing a color space representation of color 
images in a color management system, comprising the steps of: 

mapping color to color data values in one of a gamut expanded RGB color space and a 
gamut expanded RGBA color space wherein the gamut expanded color space includes values 
beyond a visible range of color values; and 

labeling an image determined by mapped color values as one of a gamut expanded RGB 
color space image and a gamut expanded RGBA color space image. 

2. (Amended) The method of claim 1 wherein mapping includes, where colors 
from a selected color space are converted to one of the gamut expanded RGB color space and the 
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d«a vafces Of one of the gamut -P— «» — — - — 



RGBA color space. 



3. (Amended) The method of claim 1 wherein mapping includes, where colon in 
one of me gamut expanded RGB color sp^e and the gam* expanded RGBA color space are 
c^M « a select color space, mapping color da* values of one of fce gamut expanded 
RGB color space and the gamut expanded ROBA color space to color data values of a 
destination color space. 

4. (Amended) The method of claim 3 wherein, where the color data values in one 
of the gam* expanded RGB color space and the gamut expanded RGBA color space lie outside 
a range of the destination color space, mapping includes clipping the color data values for the 
. destination color space. 

5. (Amended) The method of claim 3 wherein, where the color data values in one 
of the gamut expanded RGB color space and the gamut expanded RGBA color space lie outside 
the range of the destination color space, mapping includes utilizing a predetermined 
transformation function that maps the color data values to color data values in the selected 
destination color space. 

6. (Amended) The method of claim 1 wherein one of the gamut expanded RGB 
color space and the gamut expanded RGBA color space is linear in visual intensity. 
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7 . (Amended) The method of claim 1 wherein one of the gamut expanded RGB 
color space and the gamut expanded RGBA color space is an XsRGB color space that includes at 
,east the visible range of color values, and where selected, ^ein one of the gamut expanded 
RGB color space and the gamut expanded RGBA color space includes an alpha channel for at 
least one of: transparency information and opaqueness information. 

8. (Amended) The method of claim 1 wherein one of the gamut expanded RGB 
color space and the gamut expanded RGBA color space includes a color space defined by a 
gamut that extends into negative component values and beyond 1.0 when normalized to 1.0 in 
RGB. 

9. (Amended) The method of claim 1 wherein mapping the color values to one of 
the gamut expanded RGB color space and the gamut expanded RGBA color space includes 
utilizing multiplication of R> Go, B 0 values by a predetennined matrix, where the Ro, Go, and Bo 
values denote normalized numerically linear red, green and blue components for a color value. 

15. (Amended) In a digitized image processing system in which an image digitizer 
outputs digital signals representing an image, a method for providing representation of color 
images from measured color values in a color management system, comprising the steps of: 

mapping the measured color values to a gamut expanded color space wherein the gamut 
expanded color space includes values beyond a visible range of color values; and 
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^ an image detuned by to color values mapped «o the gamut expanded color 

space as a gamut expanded color space image. 

16. (Amended) The method of claim 15 wherein the gamut expanded color space 
includes an XsRGB color space defmedby a gamottha, extends Into negative component values 
and beyond l.Owhen normalized to 1.0 in ROB, and where selected, wherein the expanded 
RGB/RGBA space includes an alpha channel for at leas, one of : transparency information and 
opaqueness information- 



23. (Amended) A computer-readable medium having computer-executable 

instructions for performing the steps of: 

mapping the measured color values to a gamut expanded color space wherein the gamut 
expanded color space includes values beyond a visible range of color values; and 

labeling an image determined by the color values mapped to the gamut expanded 

color space as a gamut expanded color space image. 

24. (Amended) In a digitized image processing system in which an image digitizer 
utilizes color image information to output digital signals representing a color image to an 
apparatns that uses the digital signals to provide representation of a color image in a color 
management system, the apparatus comprising: 

an expanded color space mapper, for mapping the digital signals to a gamut expanded 
color space values wherein the gamut expanded color space values include values beyond a 
visible range of color values; and 
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an image labeller, coupled to the gamut expanded color space mapper, for labeling an 
image determined by gamut expanded color space values as a gamut expanded color space 
image. 

25. (Amended) The apparatus of claim 24 wherein the gamut expanded color space 
includes an XsRGB color space defined by a gamut that extends into negative component values 
and beyond 1.0 when normalized to 1.0 in RGB, and where selected, wherein one of the gamut 
expanded RGB color space and the gamut expanded RGBA color space includes an alpha 
channel for at least one of: transparency information and opaqueness information. 

26. (Amended) The apparatus of claim 24 wherein the gamut expanded color space 
mapper utilizes multiplication of J?o. Go. B 0 values by a predetermined matrix to map the color 
values to a gamut expanded color space. 

30. (Amended) The apparatus of claim 24 wherein, where color data values have 
been represented using signed 16 bit values with 13 bits of decimal precision, the gamut 
expanded color space mapper clips the 16 bit values below 0 and above 8192 to convert the 16 
bit values to 8 bit values. 

32. (Amended) A computer-readable medium having computer-executable 
instructions for performing steps comprising: 
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capping color values to one of a gam* expanded RGB color space and a gamut expanded 
RGBA color space herein the gamut expanded color space includes values beyond a visible 

range of color values; and 

labeling an image determined by mapped color values as one of a gamut expanded 
RGB color space and a gamut expanded RGBA color space image. 

33. (Amended) The computer-readable medium of claim 32 wherein one of the 
gamut expanded RGB color space and the gamut expanded RGBA color space includes an 
XsRGB color space that includes at least the visible range of color values, and where selected, 
wherein one of the gamut expanded RGB color space and the gamut expanded RGBA color 
space includes an alpha channel for at least one of: transparency information and opaqueness 
information. 

34. (Amended) The computer-readable medium of claim 32 wherein one of the 
gamut expanded RGB color space and the gamut expanded RGBA color space includes a color 
space defined by a gamut that extends into negative component values and beyond 1.0 when 
normalized to 1 .0 in RGB. 

35. (Amended) The computer-readable medium of claim 32 wherein mapping the 
color values to one of the gamut expanded RGB color space and the gamut expanded RGBA 
color space includes utilizing multiplication of 7? 0 , Go. Bo values by a predetermined matrix. 
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4! (Amended) to medium of tf. 32 v-herei. one of to 

^ expanded RGB cote space and the expand RGBA cote ^ faM. - alpha 
channel for at least one of transparency information and opaqueness 



information. 



42. (Amended) A method of representation of color in images in a color 
m anagement system using color data values for one of a gamut expanded RGB color space and 
a gamut expanded RGBA color space, having at least a precision and range sufficient to 
represent substantially all humanly visible colors substantially without visually perceptible 
error, the method including the steps of: 

representing the color as data values in one of the gamut expanded RGB color space and 
the gamut expanded RGBA color space wherein the gamut expanded color space includes values 
beyond a visible range of color values; and 

labeling an image determined by the color data values as one of a gamut expanded RGB 
color space image and a gamut expanded RGBA color space image. 

43. (Amended) The method of claim 42 wherein representing includes, where 
color data values from a selected color space are converted to one of the gamut expanded RGB 
color space and the gamut expanded RGBA color space, mapping the color data values of a 
selected image color space to color data values of one of the gamut expanded RGB color space 
and the gamut expanded RGBA color space. 
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«4 (An^ed) H. — of cl»m42 .^p-** 

color space. 

45. (Amended) The method of claim 44 wherein, where the perceptually visible 
data values He outside a predetermined range, the mapping includes clipping the color data 
values to a range of the selected destination color space. 

46. (Amended) The method of claim 44 wherein the mapping includes utilizing a 
predetermined transformation^^ 

selected destination color space. 

47. (Amended) The method of claim 42 wherein one of the gamut expanded RGB 
color space and the gamut expanded RGBA color space is linear in visual intensity. 

48. (Amended) A method for representing color images in a color management 
system in one of a gamut expanded RGB color space and a gamut expanded RGBA color space 
wherein the gamut expanded color space includes values beyond a visible range of color values 
and further representing at least one of super transparent and super opaque colors using an alpha 
channel, comprising the steps of: 
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* ^pntuallv visible super transparent/super opaque data 
representing color data values as perceptually visim p 

values in a color space; and 

labeling an image detennined by the perceptually visible super transparent/super opaque 

data values as a super transparent/super opaque color space image. 

49. (Amended) The method of claim 1 wherein color operations defined in one of 
the gamut expanded RGB color space and the gamut expanded RGBA color space are extended 
to one of the gamut expanded RGB color space and the gamut expanded RGBA color space. 

50. (Amended) The method of claim 48 wherein the alpha channel extends less 
than 0 and beyond 1 .0 when normalized to 1 .0. 

51. (Amended) A method of representing gamut expanded color data values in 
images inacolormanagement system using color data as appearance RGB values, comprising 

the steps of: 

representing the gamut expanded color data values as nonnalized RGB values wherein 
each normalized RGB value <K W 0. B„) is obtained using a predetermined transformation 
matrix that is based on a preselected spectrum distribution; and 

labeling agamut expanded color space image determined by the normalized RGB values as 
an appearance match image for corresponding X, Y, and Z values in accordance with 1931 
Commission Internationale de I'Eclairage where Y has been nonnalized to 1 . 
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a • * fer presenting gamut expanded color data values in 
52 (Amended) A device for representing g 

^gapredeternunedt— 



and 



an image labeller, •» kMta. a gamut expanded cote space image determined by the 
normalized RGB values a, an appearance -4 image for corresponding X, Y, and Z values in 
accordance **» 193! Commission totemauonale de » 'Eclaimge rvhere Y has been normalized to 



1. 



53. (Amended) A method of representing gamut expanded color data values in 
images using color data as absolute RGB values, comprising the steps of: 

representing the gamut expanded color data values as absolute RGB values wherein each 
absolute RGB value (* 0 ,G 0 >*o) * obtained using a predetermined transfonnation matrix that is 
based on a standard 1931 Commission Internationale de 1'Eclairage D65 spectrum distribution; 
and 

labeling a gamut expanded color space image determined by the absolute RGB values as 
^absolutematchmiageforcorre^ndingZ Y, and2 values in accordance with 1931 
Commission Internationale de 1'Eclairage where Y has been normalized to 1. 
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54. (Amended) ^*«e-m*>*'« M '~'~ y *- ia 

images using cote data as absolute RGB values, comprising: 

values wherein each absolu«ROB value is obtained using a 

^formation matf* that is based on a ^ ,93, Conunissionhttemaaouale 
de rEclairage D65 spectrum distribution; 

„ image labeler for labeling a gamut expanded color space image determined by the absolute 
RGB values as an absolute match image for corresponding X Z and Z values in accordance 
with 1931 Commission Internationale de rEclairage where Y has been normalized to 1. 



REMARKS 

The Office Action mailed April 4, 2002 has been received and it contents carefully 
considered. Claims 1 - 54 are currently pending in the application. The drawings have been 
deemed acceptable subject to correction of the informalities noted by the Official Draftsman. 
Formal drawings correcting the informalities are being filed concurrently herewith. 

Claims 1 - 14, 25, 32 - 47 and 49 are rejected under 35 U.S.C. § 1 12, first paragraph as 
containing subject matter, which was not described in the specification in such a way as to 
enable one skilled in the art to which it pertains. The specification and Claims 1 - 14, 16, 25, 32 - 
47 and 49 have been amended where appropriate to overcome the rejection. 

Claim 23 has been rejected under 35 U.S.C. § 112, second paragraph as being indefinite 
for failing to particularly point out and distinctly claim the subject matter, which applicant 
regards as the invention. Claim 23 has been amended to overcome the rejection. 
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Claims 1 - 9, 14 - 17, 22 - 26, 3! - 35 and 40 - 50 are rejected under 35 U.S.C. , 102 (e) 
.bemganncipatedby U.S. PatentNo. 5,946,113 Pritchett (hereinafter"^^ Claims 1! - 
13, 19 - 21 , 28 - 30 and 37 - 39 are rejected under 35 U.S.C. § 103 (a) as being unpatentable over 
Pritchett. Applicants respectfully traverse 1hese rejections. 

The Action alleges that Pritchett shows all the features of independent claim 1. To show 
the steps ofmapping and labeling, the action relies on element 135 of Fig. 1 and Fig. 4. 
Claim 1, as amended, is as follows: 

A method for providing a color space representation of color images in a color 
™ a ™ f mnent system, comprising the steps of: 

Z mapp J g color to color data values in one of a p mnt pt iwihW ROB color space 

^ . r J* RGB A wherein thr mtM wnwrnted color space 

w.lnHps values h *vnnd a visible ranre of color values; and 

" labeling ^ image determined by mapped color values as one of a_gamut 

P rj ™lnr smce image and <. prnimt expanded RGB A color space ima fi e . 
(emphasis added) 

m contrast to Pritchett, the method of amended claim 1 is directed to providing a color 
space representation of color images ina color management system, 

The Office Action contends that Pritchett describes a computer-readable medium for the 
purpose of providing high quality, substantially error-free color in images, having 

computer-executable instructions for performing the steps of mapping measured color 
vdues to an expanded RGB color space ... wherein the expanded RGB color space 
includes values beyond a visible range of color values, and labeling an miage detemiined 
by the color values mapped to that expanded RGB color space as an expanded RGB color 
space. 

In fact, Pritchett describes at col. 3, lines 33 - 36, a 

system and method for converting a color represented in a first color space into a 
corresponding color represented in an extended version of a second color space. 

The solution offered by Pritchett is limited to a transformation/conversion between YCrCb and 

RBG colorspaces and for the purpose of viewing video images on a computer display. There is 
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qq ^esnon or teaching » ~ - — ation/conversion *» • — 

raanagernent system as called for to amended independent data 1 . 

sanded color space and labehng a g«nu. expanded color space image, where a gama. 
^ed co.or space is larger fcan lb. visible color space. » stark comras, tb. system and 
method described by MM merely increases precision. That is, a. col. 4, line 59 to col. 5, line 
29, Pritchett describes a conversion bewecn color ranges of color spaces. In particular a, col. 6, 

lines 7 - 22, Pritchett states that 

Extended RGB color space 330 is identical to RGB color space 230 except for an 
tacSafe j^Simsam of components of extended RGB color space 330 ... In other 
^STJSSSm&i space 330 r n,Hd.s ^ditional headrootp (- «^ 
RGB color space 230) to accommodate the entire dynamic range of valid colors in the 
.-.ri fling! reilor snace. (emphasis added) 

That is, the valid range of colors is necessarily the visible colors and the range is simply 
increased to provide additional headroom. In other words, Pritchett describes a system where the 
conversion is carried out for the valid (visible) range of colors and merely increases the precision 
by increasing the number of fractional bits. The conversion between color spaces encompasses 
the range of valid (visible) colors. Pritchett neither teaches nor suggests that there is any 
mapping to a gamut expanded color space, wherein the gamut expanded color space includes 
values beyond a visible range of color values as recited in Claim 1. At col. 5, lines 61 - 63 
conversion of a valid color in a first color space always results in a valid color in the extended 
color space. 

For at least all of the above reasons, it is respectfully submitted that Claim 1 of the 
present invention is not anticipated by Pritchett and is, therefore, patentable over the art of 
record. Independent claims 15, 24, 32, 42 and 48 also all recite either the step of mapping to a 
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. expanded cofcr apace fe» *— « •« - - — ' *"* ^ 15 ' 

*, 42 and 4 8 are aUo not anncipated by » and „e, fterefore, patent over the «, of 

record. 

Claims 2 - 14 and 49 recite additional features and depend directly or indirectly from 
Claim 1. CUm. 16 - 22 recite additional features and depend directly or indirectly from Claim 
15. Claims 25 - 31 recite additional features and depend directly or indirectly from Claim 24. 
Claims 33 - 41 depend directly from Claim 32 and recite additional features. It is, therefore, 
submitted for the same reasons set forth above with respect to claims 1, 15, 24, 32, 42 and 48 
that each of the aforementioned claims is unanticipated and patentable over the art of record. 

Claim 32 further recites the use of computer executable instructions stored on computer 
readablemedia for performing the steps of mapping a gamut expanded color space and labeling a 
gamut expanded color space image. Even assuming, but not admitting that Pritchett shows the 
steps of mapping and labeling, claim 32 is still patently distinct from Pritchett. Notably, 
Pritchett does not describe or suggest mat its transformation or conversion process uses computer 
executable instructions stored on a computer readable medium as called for in claim 32. 
Referring to col. 4, lines 27 - 40, the transformations in Pritchett are performed by the yjdeo 
A^vrmA video encoder. Specifically at col. 4, lines 35 - 40, 

me -M- ^^90 rnust convert a color of a pixel represented in • Oow«dy, 
SfflLw 140 must convert* color of a pixel represented m .. . (emphasis added) 

Thus, Pritchett does not describe computer-readable media or have computer-executable 

instructions for the transformation or conversion process. Rather, as described at col. 4, lines 4- 

14 of Pritchett, the computer system and software applications stored thereon are for 
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^andvideo^ananC^^co^s^nOofFi^ .. For this fururet 

daim 32. Similarly, Cairns 5, and 53 recite *e steps of mapping and labeling a*d have been 
sMady amended to more parKculatly point out and distinctly claim the invention. Namely, 
these claims call ft, Resenting a gamut expanded cote datavalues and labeling a gamut 
expanded colorspac.image. For atleas, me reasons discussed above, Qaims 51 and 53 are also 
respectfully submitted to be unanticipated and patentable over the ait of record. Claims 52 and 
54 recite an expanded color space mapper for representing a gamut expanded color space and an 
image labeler for labeling a gamut expanded color space image and have thus been similarly 
amended to more particularly point out and distinctly claim the invention. For at least the reasons 
discussed above. Claims 52 and 54 are also respectfully submitted to be unanticipated and 
patentable over the art of record. 

Claims 10, 18, 27, 36 and 51 - 54 have been rejected under 35 U.S.C § 103 (a) as being 
unpatentable over Pritchett, as applied to Claims 15, 24, 32 and 5 1 - 54 in view of Stokes and 
U.S. Patent No. 5,502,580 by Yoda et al. (hereinafter "Yoda"). Applicants respectfully traverse 
the rejection. 

Yoda discloses that the YCC color scheme can be uniquely converted to the XYZ color 
scheme mathematically. Stokes describes a transformation matrix for converting 1931 CIE XYZ 
color space data to RGB color space data where Y has been normalized to 1 . 
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Nrith er Voda nor StoUes alone or * combination overcome the deficiencies - «-~ 
For „ of the above reasons, ft is respect — » *-«»..».*.».-»-» - 
ft* respective dependent Cain, are novel and non-obvions - «— * 

Yoda and/or Stokes, 

ta view of to foregoing and for a. leas. the above reasons, ft is submUted ft* claims 1 - 
5 4 are p«en«ble over the art of record and tha, the application is in edition for allowance. 
Applicants respectfully re,t»st reconsideration and withdrawal of the objection and the 

rejections. 

Should the Examiner believe a conference would advance the prosecution of the 
application, the Examiner is encouraged to telephone the undersigned counsel to arrange such a 
conference. 



Respectfully submitted, 



Catherine A. Ferguson 
Registration No. 40,877 

BANNER & W1TCOFF, LTD. 
1001 G Street, N.W., 11* Floor 
Washington, D.C. 20001 
(202) 508-9100 

Dated: May 20, 2002 
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^inriyJlpyrT"™*™ AMENDMENT, 

tm Tin? RPECnnrATION: 

Please amend the paragraph beginning on page 3, line 22 as follows: 

Thepresent invention^ 
converfingdignta^ 

colorimages. A normalized RGB color space is defined for color values from 0 to 1 . An 

expandedRGB^oxm^o^^ | 
is defined herein to include color values below 0 and/or greater than 1. By extending tie color 
space, the present invention eliminates the need for users to "clamp" color information into the 
predetermined range than are needed to fully describe the color. For example, where color data 
information is limited to an-8 bit range of 0 to 255, and a color value of 300 is obtained, data 
maybe "clamped" into the range of 0 to 255, causing color data loss and distortion. 
Please amend the paragraph beginning on page 4, line 8 as follows: 
In one embodiment, the method includes obtaining color values; mapping the color 
values to one of: an expanded RGB/ or an expanded RGBA or an expanded sRGB/ OLan 
expanded sRGBA space; and labeling an image determined by mapped color values a* an 
expanded RGB/RGBA or expanded sRGB/sRGBA color space image. The expanded RGB/ or 
the expanded RGBA or sRGB/ or SRGBA space may include at least the visible range of color 
values. Also, the expanded RGB/ or the expanded RGBA or sRGB/ or SRGBA space may be 
described as a color space defined by a chromaticity diagram that extends into negative 
component values and beyond 1.0 when normalized to 1.0 in RGB or sRGB, respectively. With 
respect to tenmnology, as used herein, "RGB/RGBA" is defined to be interchange-able with the 
terms "RGB/ or ARGB" or "RGB/ or RGB(A)*\ That is, there is no distinction between the 
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c-ppr „r in r|1 PP™ A T " * e alte rnative, anv of th e, a hove terms 

— " . „ j„j Dnn/DfiRA" 



o. "nno of x or y" Por example "r vpwn«1«<1 RGB/RGBA, 
— y ^ pressed ^ ^t ^etcd as nun nt x or y ■ J 

in^ui^l^^ 

Please amend the paragraph beginning on page 19, line 10 as follows: 
3. image convolution operations. For example, a blur filter matrix Mis given by: 

1/16 1/8 1A6 
1/8 1/4 1/8 
1/16 1/8 1/16 

Tie blur equation is for each color component Assuming a RGB color component of apixel at 
location (i j) is CWX the resulting RGB color component of the pixel after the blur operation is 
given by: 

(l/16)C(i-l, j-1) + (l/8)C(i-l, j) + (l/l6)C(i-l, j+1) + 

(l/8)C(i, j-1) + (l/4)C(i j) + (l/8)C(i, j+J) + 

(l/4l6)C(i+l, j-D + (l/8)C(i+l, j) + (l/16)C(i+l , j+D 
THE CLAIMS: 

Please amend the following claims: 

1. (Amended) A method for providhgajulo^^ 
^L uli lv, -L.Trtinti l Tj — "V — fr ™ c olor ^images in . rolnrmanapement system, 
comprising the steps of: 



Received from < > at 616/02 8:10:26 AM [Eastern Daylight Time] 



20 



06/06/02 08:08 FAX M _ ®022 



F oshikietal.-U.S. Serial No. 09/384,141 
DRAFT 

ma ppin g color to color data values in p^ae^ expanded R 

g^njjtojgandei/RGBA colprspace ^hgremtk fftmut cxpano 

a visible tanpr of color values; and 

* ♦ o^hv maooed color values as ones! e*MSSS& expanded RGB 
labeling an image determined by mapped coior vm 

Ljlku]m j w ^ ^ . -mnt e x P anded_/RGBA color.space image. 

2 . (Amended) The method of claim 1 wherein mapping includes, where colors 
^omaselectedcolor.spac, are converted to p^me 

color data values of o^the ^expanded RGB .o^^d^m^^ 
,/RGBA color.space. 



3. (Amended) The method of claim 1 wherein mapping includes, where colors in 
onetf the gamut expanded RGB color space and the ^ut^^RGBA color.spacc are 
convert* to a selected color.space, mapping color data values of p^ofthe ^expanded 
rn „ ^ ^ ^ the gamut ex.anded.RGBA color.space to color data values of a 

destination color.space. 

4. (Amended) V»ij^^<^^^^^^^^^^ 
^ <L, umaLnT^ » ™ — ™ d the ^X^^GBAcoXorsp^ he outside 
a range of the destination color.space, mapping includes clipping the color data values for the 
destination colorjspace. 
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5 (Wed) ^^ot^^^^° M ™^ 
I ^ of the — n do^ace, ^ • <— 

destination colorjspace. 

6 . (Amended) The method of claim 1 wherein pnecfthe ^expanded RGB 
~w »nd the ^ut^dM./RGBA color.space is linear in visual intensity. 

7. (Amended) The method of claim 1 ^heremo^tbe^muiexpandedRGB 
- ^ ^ut expanded /RGB A colQLspace is an XsRGB color.space that includes 

at least the visible range of color values, and where selected, wherein oneof the gamut_expanded 
, ^ r,» ^ and H» pm* expanded / RQBA colgrspace includes an alpha channel for at 
least one of: transparency information and opaqueness information. 

8 . (Amended) The method of claim 1 wherein oneof the gamut_expanded RGB 
T ^ ^ ^^ut e xpanded,/RGBA cpJsLspace includes a color space defined by a 

gamut that extends into negative component values and beyond 1 .0 when normalized to 1 .0 in 

RGB. 



9. (Amended) The method of claim 1 wherein mapping the color values to oneof 
aafcej^ expanded "™ ^ »nd the gam ut expanded_/RGBA color_space includes 
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15 (Amended) ^.^Uzea^ep^^in^anta^^ 

OT *uts digital signa,s represent - -* « fa ^ rePrKCn,ati0 "' " ** 

^^^^ color ^ *om measured color valuesj^ 

I r m ,«t system, comprising the steps of. 

^pping tie measu^i color values to a*^ expanded color. space wherein the gamut 
expanded color sp.ee includes values beyond a visible range of cotor val.es; and 

labeling an image detormined by the color values mapped to the ^expanded color 
space as laismH expanded color_space image. 

,6. (Amended) The method of claim 15 wherein the gamuLexpanded color.space j 
incudes at, XsRGB dor space defined by a gamut ma, extends into negative component values 
andbeyond ..Owhen normalized to 1.0 m ROB, and where selected, wherem the expanded 
RGB/RGBA space includes an alpha channel for at leas, one of. transparency mformaUon and 

opaqueness information- 

23. (Amended) A computer-readable medium having computer-executable 
instructions for performing the steps_o£ 

1LL iU.1 in r1n.ni 1- TrrrrT ^ — * d ^ * 1 ^ "** 
^ tH r ^ .v P ^ ed col or snac* inclu d* .1 ,.r - h^nd n ^ it f of color values; 

and 
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_ + . , Kv the color r? w ™ P ped to the r*rn "t. expanded 
feline r- determined by the color vaiug 1# 

flS a gamuteypnnriH rolor s pace image. , 

24 (Amended) In a digitized image processing system in which an image digitizer 
utilizes color image information to output distal signal representing a color image to an 
appaxatosthatusesthedigital signals to provide representation of i^*»H^ 
^ ttoo ^n^^ae* color imagej^olo r. mana gement system, the apparatus 

comprising: 

m expanded colors mapper, ft* mapping the digital signals to .^expanded 
colorspace val 0 « wherein the gamnlexpanded colors values include values beyond a 

visible range of color values; and 

an.image labeller, coupled to the gammexpanded colorspace mapper, for labeling an 
ixnage detennined by ganml.expanded color.space values as aajsamut expanded colorspace 
image. 



25. (Amended) The apparatus of claim 24 wherein the anrolexpanded color.space 
includes an XsRGB colorspace defined by a gamut that extends into negative component values 
and beyond 1.0 when normalized to 1.0 in RGB, and where selected, wherein oneof the gamut 
expanded RGB ~*«r M and the ,/pamut expanded RGBA colorspace includes an alpha 
channel for at least one of: transparency information and opaqueness information. 



24 
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values to ajsamut* expanded color,space. 

30 (Amended) Theap^ofcUta^ — ^-^a^vaiucshavc 
represented ush, g " * — ^ 13 WB ° f ^ ^ fc ™ ' 

bit values to 8 bit values. 

,2. (Amended) A computer-readable medium having compute^xecutable 
instructions for performing steps comprising: 

^ng color values to ^^mm fl ** w H a WW 

ii"iW» ftf values; and 

labeling an image determined by mapped eolor values as one^aajBByt expanded 
. ra^r^ceanq - fnww it expanded jROBA color.space image. 



33. (Amended) * computer-readable medium of claim 32 wherem oncoLthe 
— . expanded RGB ^andedJXOBA solace induces - 

XsRGB colors that include, a. least me visible range of color values, and where selected, 
wherein «^ ^expanded RGB M ]nr ^ ^ » ^ expanded JRGBA afa 
.pace includes ao alpha ch»nel for a, leas, one of: transparency information and opaqueness 
information. 
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34 (Amended, r*^*~^ -*-«">»» M '~**' 

^^ed R C BjiftoB *^^ 
space defined by . gamut - — ' - — Dt ^ ^ ^ 10 

normalized to 1 -0 in RGB. 

35. (Am™**) The COmP u.e r -reaa a bl e «.=ah J m of claim 32 wherein mapping the 

co.0, values ^»,wMMUh — ' ^ "W"" "** 

includes utilizing multiplication of * ft values by a predetenmnedmrtri*. 

4,. (Amended) The computer-readable medium of claim 32 wherein fineiiLthe 
^expanded 1"TT -"I— - — ■* exoanded.^OBA coloispace includes an alpha 
channel for at least one of transparency information and opaqueness 

information. 

42. (Amended) A method of representation of color in images in a e pj fl! 
„ r .^r system usin, color data values for ^expanded RGB coMiMSi 

MMM having a. least a precision and range sufficient to 

represent substumally all humanly visible colors subsumtially without visually perceptible 
error, the method including the steps of: 

representing the color as data values in j^tfeuBStf expanded RGB colorspace 
r ^. rT nnt CT nanded^GBA color_spacej .li, n in llir rmmt n^nrled color ^ace include 
Tn1liri n visible ranee of color values,; and 
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43 (tended) ^^rtd*«^^--*»l»*-*" ta " 

^ taage eoior.spaee * «*- - of awtMwt expended «» 
r1 , M prt expanded / RGBA color.space. 

44. (Amended) The method of claim 42 wherein representing includes, where 
«ta data values in one of the expanded RGB colorgpar<» and trip I' smW expanded / RGBA cota 

expandedRGB ^H*^"" " , ° r - SpSM, ° 1 

color.space. 

45. (Amended) The method of claim 44 wherein, where the perceptually visible 
data values lie outside a predetennined range, the mapping includes clipping the color data 
values to a range of the selected destination color.space. 



46. (Amended) The method of claim 44 wherein the mapping includes utilizing a 
predetermined transformation taction that maps me color data values to color data values in the 
selected destination color.space. 
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48 (Amended) A method for representing gslfirJnas^jfi-S-^^- 1 ^^^^ 
a^^e^^^^ 

- a, ^ one of super transput and soper ^ «*» - ■*» 

channel, comprising the steps of: 
representing 

values in a colorspace; and | 
labeling an image detennined by the perceptually visible super transparent/super opaque 

data values as a super transparent/super opaque color.space image. 

49. (Amended) The method of claim 1 wherein color operations defined in pnetf 



color data values as perceptually visible super transparent/super opaque data 



the gamut 



to one 



of 4MB* expanded RGB cnlnr ^ «A fl-pumt expanded>RGBA color.spac. 



50. (Amended) The method of claim 48 wherein the alpha channel extends less 
than 0 and beyond 1 .0 when normalized to 1 .0. 

51 . (Amended) A method of representing g amut ex panded c olor data values in 
■ mn ^-^ M ^^*« color data as appearance RGB values, comprising 

the steps of: 
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each — RGB value <U «. « * obtained * a — 

„ v V and Z values in accordance with 1931 
a, an appearance match image for corresponding X, Y, ana L va 

Coro^^In^or^eoeVMairage^hereYha^noro^.ed.o!. 

52 (Amended) A device for represent g^^-.or da^ values in 

m e*pandedcolor..sp.cemappe,^^ 
^aanoro^edRGBvalueswheremea^ 

^aprrfctermmedtransformati™^ 

and I 

an image teller, for labeling ^ «— 4 * * 

^Uzed ROB value, as an appeara.ee match image for corresponding X, Y, and Z values in 
accordances .93, Commission Ur^onaU ce mlairage where YhasbeeonormaHzedto 

1. 

53. (Amended) K^oU^^^^^-^^^ 
images ustag color data as absolute ROB values, comprising the steps o« 

^M^W******* devalues as absofcte RGB values wherein each 
absolute RGB value isobtamedus^apr^erernuned^atama^matis 
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j-.„ r r andZ values in accordance with 1931 
m abso)a Km atch image fercorr^dmgZ K andZ 

C^^^onaled.rE^w^Vhas^n^^. 

M . <A mended> A4 ^ te -^-«— ^- i -' A - m 

togKu si Jlg c„1o r d aaaS *so 1 u te RGBva 1 » e ,,con 1 pr i si W 

accordance with 1 93 1 Commission Internationale de l'Eclairage where Y has been normalized to 



1. 
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